, An isolateoW'- acid comprising a sequence as set for* in SEQ ID NO:3 and 
variants thelf having at leas, about 50% identic to SEQ B> NO:3 and encoding a 

5 polypeptide haW-galactosidase activity. 

2 Liso.atednulcacidofclaiml.cotnprisingase.uenceassetforthtnSEQn) 

' NO: 3, sequencesWantially identical thereto, and sequences complementary 
3. plated nuc.eic ittat hybridizes to a nucleic acid of c.aitn 1 tmder conditions 

Q , 

.in of low stringency. \ ., nf 

I 6 An isolate, nucleic acid havm\ a. least about 55'/. homoiogy to the nudeic actd 
r ' claimlasdeterminedbyanA^as^encecomparisonaigonutm. 

S 7 An isolated nucleic acid having Last about 60% homology to the nucleic acd 

' eiaimlasdeterminedbyanalysisVithasequencecomparisonalgonthm. 

II 8 An isolated nucleic acid having at ,\st about 65% homology to the nucleic acd 
% ' cWmlasdeterminedbyanalysiswkasequencecomparisonaigon^ 

g> ctatmia ,A*rj%-tomology to the nucleic acid of claim 1 

13 9 An isolated nucleic acid having at leajtTO /.-Homology 

as determined by analysis with a «A» comparison algorithm. 
,0 An isolated nucleic acid having af astUt 75% homology to the nucleic acid 
' cairn , as determined by anaiysi with .VU"?^-" ^ 

as determined by analysis with a sequence comparison algorithm. 
, 2 An isoiated nucleic acid having a. least abou\ 85% homology to the nucle,c acid 
claimlasdeternnnedbyanalysiswithasequWecomparisonalgorito 

■ -ju • „ at i P ^tQO%hdmoloey to the nucleic acid of claim l 
13 An isolated nucleic acid having at least 90 /o nom°i°gy 
30 asdeterminedbyanalysiswithasequencecompWsonalgoritlim. 

HAnisolatednuclei^^ 

claim 1 as determined by analysis with a sequenceUmparison algorithm. 
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i fl . in 7 8 9 10 11, or 12, wherein the sequence 

comparison algous FASTA tivebasesofS EQIDNO-. 3, 

fTSL having a, leas, about 50% homology to the nude* acid of 

19 . An isolated , „ comparison algorithm or FASTA 
claim 10 as determined by analysis witn seq 

• m7S with the defaulVparameters. 
version 3.0,78 with tl> V 65% homolog y to the nncleie acid of 

20. An isolated nucleic acd havmiat least abon ^ 
claim 10 as determined by anAis with a sequence comparison g 

, ^Astakallv identical thereto. 
SEQro NO:4,andse,»en^ H^,^,^, 

IX uene^tforthinofSEQlDNO^.and 

amino acids of a polypeptide; 

24. A purified polypeptide substantially ^ a < fi0 rithm or FASTA version 
determined by analysis with a sequence coWnson algorithm 

2 5 . APurif.edpolypepuaehavm 8 al^a * ompalison algorith m or 
claim 22 or 23 as determined by analysis wim 

FASTA version 3.0t78 with the default parameters. 
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V , . ■ ,t least about 55% homology to the polypeptide of 

• At7R with the default parameters. 
FA STA vers.cn 3*» with A ^ ^ of 

ve^3.0. 78 wi*.he^— ^ , he polypepti<1 e of 

claim 22 or 23 as determined b* analysis wn 

33. A purified polypepttde having a, leasyj ^ „ 

claim 22 or 23 as determined by anaMNh sequ 

claim 22 or 23 as determined by analysis wim 
PASTA version 3.0.78 with the default pararW 
35 A purified polypeptide having a sequence as seUorth in SEQ 

sequences substantially identical thereto^ \ . sequence , 

36. A purified antibody mat specially bmds to a *P P 
* forth in SEQ ID NO: 4, and sequences substan** lto 
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, A Ahat specifically binds to a polypeptide having at least 10 

37. A purified antibody^ speciticany 

• ^..L.! of the polypeptides as set forth in bti^i^i 
consecutive amino acMs oi uie puiyy v 

sequences substantial^ identical thereto. 

r i • X; nr 37 wherein the antibodies are polyclonal. 
The antibody of claim 36 or 37, wneremu 

38. ti fl . A nr 37 wherein the antibodies are monoclonal. 
39 The antibody of claim 3far 37, wherein 

sequence as set form in SEQ mNO ^ (Q , 

and recovering the polypeptide. \ 
42. A method of generating a variant comprising: 

owning a nucieic acid comprising a sequence as set orih SEQ 1 

« substantially identical theW sequences complementary thereto, 
sequences substantially Jf ^ ^ 

fragments compnsmg at least 30 cot* Mmple mentary to 

comprising at least 30 consecutive nucleotides of the sequen 

SEQ ID NO: 3; and .J^^ence to another nucleotide, 

deleting one or more nucleotides m/sa.d sM , 

,o said sequence. L e m<idfeoSs^e introduced by a method 

ttTb ^ rf *«^T cK.shuff.uig, oligonucleotide- 

directed mutagenesis, assembly PCR,sexuatr „„ Hdensemb le 
cassette mutagenesis, recursive ensemble mutagenesis, exponential ensembl 
cassette mu 6 Assembly, gene site saturated 

mutagenesis, site-specific mutagenesrs, gene reassembly, g 

nurtagenesis and any combination thereof. \ ne 
44. The method of claim 42, wherein the modification are introduced by 
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,H dofciW wherein me modifications are introduced by shuffling. 

oU.onucieoUde.d^n^ « „ WBlto4hy « B «,PC I t 

48. The method of claim 42, wherein me 

49. The method of claim 42,Yh erein me 

5 ,I^--**^y^- ,,, * - * , ■" ,,,, 

saturated mutagenesis. AZT^on a nucleic acid sequence as set 

56. A computer readatte medium navtng s,*ed ^ ^ 

sequence as set forth in SEQ ID NO. Bge device w „ereta said data 

57. A computer system comprising '^^T^Z ^ ^ forth in S EQ IDNO: 3, 
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^of claim 57,f»r*er comprising an identifier which identifies 
60 The computer system ot claim ? 

determining differences oeiwc 

with the computer program. \ ,. fferences bet ween the frrst sequence 

62 ^ememodofclaimeUwherUdeterminmgdifferencesbe 

62. The memo x identifying polymorphisms. 

«. Ameutodforidentifymgafe^ rapolwepMesequenceas 

features in sequences; and \ orn(Tram 

• ♦v^mieAces with the computer program. 

64 . Apurifiedpolypept.de of clarm 1,* fc ^atic hydrolysis of 

which is stable to heat, is hca, ^ sta! ^\ regain activity after 

e>POSure,o.er»perah^ 

65 . A method of eating the "^jX^^ the group consisting of SEQ 
containing saccharides w,th a po^p. y O . gala c,osidase 
ro NO: 4 and sequences havmg a. ieast *t homo gy 

fragments of SEQ IDNO: 3, and sequences sUstan * . 
^mtheen.ymaticfunctionofmepolypepnWofSEQiDNO 

substantially identical thereto, said assay compto 
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> ... „ f SE0 ©NO: 4, and sequences substantially identical 

variant to functo, U ^ ^ ^ ta , he , evd of 

~ 2 Xo f l reaction between said polypeptide and substrate, 
te specific reactton predict of the reactio „„ intUe i e vel of the reaction 

■ *.Ll of substrate or an increase in tne tevci 

ta.engthandhavtngan.eaoft fthenucleicacidsequ e„ce set forth. n 

SE ^ N0 ' 3m Wb 3::adetec,b,et, g e.-,robedup,ex. 

to highly stringent conditions tcyorm 

69. The probe of claim 67, which is aye 

TeSi0n ' f ! ■ 67 whichisa^ 

70. The probe of claim 67, which is ai i<r 

reSi ° n ' , , • 67 whichisatle\t65o/ocomplementarytothenucleic a cidtar g et 

71. The probe of claim 67, which is at * 

re8i ° n ' f , • 67 whichisatleasAo^ementarytothenucleicacidtarget 

72. The probe of claim 67, which \X ^ 

^^.^{^^^^^ 

75. The probe of claim 67, which is ax r 
' ,0% complementary to the nucleic acid targe, reion. 
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10 



=2P 



25 



30 



chemiluminescent molecuk an enzyme, a cefaclor, an enzym 

SEO ID NO:3 and which hybriflizes iu u» 

t ^itions toVorm a detectable target:probe duplex, 
to highly stnngent conditions touorm nucleotides 

84. A nucleic acid probe comprising^ oligonucleot, 

elementary to anucleic As^^^r^^ 
SEO ID NO:3 and which hybridize, to tne nuctac acid target regio 

■ .^iiicms to form a detectable targef.probe duplex. 
,„ highly stnngent conditions form « having 

85 A polynucleotide probe for isolation or identification of a ga 
*^^^---^>--' M,- ' ,,- " ,,,,,,Q 

^^^^•'*V-■'-' ,,d,, - l7 " 25,,H, * 

is liquid. 
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87. A» enzyme preparation comprising the po.ypep.ide of any one of claims 17 or 25 

absence of Are modified S \all molecule with ,he desired ac«vr,y. 
91 ue method of claim 90 wLin the specific hiocataiytic reacttons winch produce 

' m odified smaU molecule of Wctivity is optionally repeated. 
02 ThemetoodofClaim90&91 wherein 
(.Liocatalyu^ 

W each biocatalyst is specific f\r one structural moiety or a group of related 

structural moieties; and \ t -„ t fc P 
(c) cachbiocatalyst react, wi* r^y different small molecules whrch contatn the 

distinct structural moiety. 
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